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(57) Abstract: Liquid is supplied by a supply mechanism (72) to between a lens (42) and a wafer (W) on a stage via a supply port 
(36) on one side of the lens (42), and the liquid is recovered by the recovering mechanism (74) via a recovery tube (52) on the other 
side of the lens (42). When the supply and the recovery of the liquid are carried out concurrently, a liquid (always recirculating) of a 
specified amount is retained between the lens (42) and the substrate (W) on the stage. Therefore when an exposure is made (pattern 
transfer onto the substrate) with this condition kept, an immersion method is applicable to allow a pattern to be transferred on the 
substrate with a good accuracy. When the liquid leaks out from under the lower end (32g) a peripheral wall, the liquid not recovered 
is recovered by an auxiliary recovering mechanism (76) via a slit (32h 3 or 32ru). Accordingly, no liquid will remain on the substrate. 
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#l^R(D1/4<DR3IR#<i:&'SK !»tm^tt(D*{*g|J 7 0 A t . ^(D*M7 0 
A l= IS (SB'S £ * ? I ~ *5 x / \W(DSiB $ *i & ffitt (D JH ffl I-IBS $ titz 4 *fc (DM 
g^Lx— hZ 2 a -2 2 d t l^&o Z*l fc>(D*f#):? U— h 2 2 a ~ 2 

2 dCDS® (¥SSP) lis Ox-'\wmwkm£m—<DM£ m^<Dm£<nM\t. 

Z:t\ H 2 J: ^IC. fcSSb^U— h 2 2 a ~ 2 2 d <D**l?tlt 

^X/xW^CDRSH-li, Mt|B!DJb<?rtEf*2&<. R^DCD^!** 3mmJ4rFl3.£: 
*«fc?l::tS:JeaF*lTl**. «7Xy\WlCli. ^-(D-«Blzy (V^tfCD 

ffi&lZfls— K 2 2 a -?-(D-S&l::Rff*ifBn#»2J&$*u ^-(DliBP 

FMl*^-(Da®3f><. ffimz?L>— h2 2 a tfs|-®£ $*lTl^-5>o — 
FM(D*®lC|±. &j£-f 5^1/7^ > h^T^ > > h^dtJ^CD^- 

frXl^&o 4iBt)^U- K2 2 a~2 2 dl*. ifct* L 4, ^ U- h#T-fc& 

i&»4ft<* Z • =f-)\, h*^— v?3 0(D±®^ r 7X/\Wi:l5lSPli:i^$l^'5:«) 

£(D¥^jWj££*tTl^tf&l^o 
HlKRy* flUBX YXf-v3 1 li. jfeS^lS] (Y«*fl) (Dl£tb(D#.fc 
. -t7X/\W±(D^(DEll^i: LTCDva h t& 
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I*, z •■f-;u h^f-y 3 oo±®i^lftit^>Hfc^lli^i 7 $^Lt, 
.jiaU- »f s F*tt(«lT. r^i/NTWtJiW) 1 Bi:J:ot.«*«0. 

K«r*RttB«*t5Y|«il 7 Yfc*ft«« (X$A75|SJ) IcttSSf 

tx^SJiSSl 7Xi:iII=f»ttt-A»«tttXT»ttfc, Y^iUMi 7 
YI=«»K : F»tfre-A*«lti-*YT*ti-fc*««W6*fC^**«, BIT?!* 

(4. Z-f^hXf-v3 0) fl)X. YftgC&itiJ. ®«B (3— Of (Z*E1 

— y>f (Yttiaya>EHET?&<&e y mte)) tttsiiBitfe^^^Ti^e fcfc* 

1 7 YOJEi*iBI=«JB) *»J*L-C*.*l*. *fc. WittttAS' «l*"C 
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1-3 2lCOt^, B3a^Bl4l^afc-3L^TlttWr*- 
j5H-C*$*vTl^.*fc*H4l=tt,H3a>B-Bl»BfiBH*^**iTl^. 

ft *> . - v v 3 2 i*.** 4 o iz** l -c mm. * avc as y * 

®3iz^**ii»«}:5ic, hPUfl>^fS4 0CD«iS«9a)Jffi«J (T^ 

SB) izi*«jo»»t=tt^<Tttaa)/h*i^e»4 o a*<»***txtey» 
/hs»4 o a ©**i*«T*i=ff < i=o*ir*©m«*«^* < ft*"T-/*»4 O 

«t,*iB«a>U>X4 236<fiy**^rt^o Cl<DU>X4 2li, fOTB* 1 * 

mttfey* *0> + *»l=l*. «tt4'0fl>/hS»4 0a$±*^6#AW 
ftj&:KlSn»©BB0 3 2 a3&<±T*ftl=»***fCl^. =<D»IP3 2 a CD SB 

ft*«fc3ftT--'<1*fc**t-Cl**. »t40a©f-/<»40b(D 

£>o 

TBM*<DGS»3 2 b*«#J**Jll"Cl**. d©*** DflSP 3 2 b £ MP 3 2 a £ 
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V t- 3 2<&1il2&0GflgR3 2 bl*3§BCDJ&S (±®) ^tfc®] 

Sil?L3 4 *U ^11?13 4IZ**«5 4fl>-itf**lf*liA4*l 

-Cl>& (BB3-CI*. Xtt#ffiHW£ll!l*UD#ft*5 4l4*IS*. B4#M), * 
tzs feWtem^—v 1^3 2<DG3$fl3 2 bftS&OJs® (±®) l-l** ISIStSm (« 

3g|-, W3 2 0)TiffilCli. «rffiIH«3 2 b<D^«l=, T*** 

6JlTa«©iaS»3 2d*«»***l-CLx*. =L©*^ Gfl,1i3 2d£tM3 2 
bt<DWI=fi. BrS^f ©S*tii3 2 eAM$*itl^. i©a**83 
2 e <Z)T3a5®l*. «raifl)U>X4 2©Tli (ttlS 4 o a>«T«lii) tH— ffit 

Gfl5t3 2 d<DSg£l*.l3g|i3 2 b lzJt^T»» (HrSEIH) »< *4vC*y, 
K3 2<DM*3 2drttt©JSiE (±S) 
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JS#|fc*i=ry H3 2<D«rE0fl*3 2 d(D*«0>»/rfc*>*HS3 2 f li. 

*©*jm©-»*» y y m^sesi a h *£h-f* c=*u Lfc*m» 3 
2gfc**fci^*. z©^ai$3 2g©T<rai*. mma>^XAz<DTm\z 

sMrfcfto*Cfcy^X/\W©Mifc©M©2 'J77^A hl£.3mmJ2TF. 
|± s b>X4 2tIJ: y ISIS A Ht£ItT^I=tt«LT^«. 

@ §3 2f <DrtJBH«>T«« mmu3 2 * t^i-^t 

dS^t5iWDi(3 2e, 3 2 f ( 3 2 g ) ) o X. ±*&*T*lfi 

@i32 f (&£a»3 2g©*«©«tt«*KI** xtt*fi©-«fcte«* 

*tf Y***©-****!- 2»©K***©I«*©* 'J V h 3 2 hi . 
3 2h 2 , &tf3 2h 3 . 3 2h 4 #»*4*lW*. #X"J?h©*l*- 

ici*. iaw»3 2d©«*ai=tt^-c«»^*<. *©iwe*«w*tf*c 

SSS^ilt^S. Z*l6«XU9h32hi', 32h 2 . &tf32h 3 . 3 

2 h 4 i:**ifnntft»^y * y *«*M=**<f*«©*.fl.^ 

1*4. BB31?li, Y**rt-«fcttl«a>xy ? h32h 8 , 3 2h 4 K 

iit«««Bfttteo., 6o 4 a*****.. x«**-#J**«w>*'J* 

h8 2h„ 32h 2 |=M-r**»B*«6 0i. 6 0. IZWCli^BI* (HI 
7 2|:*©-ftWW4*lfc*«W6 4©*«ll=**t€*l*«*^^*. 
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affiP^, ^^|g»7 2*^i!j$^^t. fl*.l2ft%S«1 00 
nm j)5t) A<Sia-Ti>ffi3i3fi7K (KIT, «M::fc*fc*££l*t^ *K r 7 Ki t 

car*) w§t(otti». mm*iz. ««ttiiitHc*ic 

*©JBWnl*,B«1. 44-1. 4 7fc*fcftT*y.C©*©*-CI*. 

1 93nmxl/n=*tj1 31-1 3 4 n mCfiXftft 

7 4|z*©-»A<»tt**lfcMl«6 6<D«l^^^*l^^^" cl '^» 
«M2 0l:J:oTlli**l*. WlSr*/^^© 2 

b£W>T. /<ju:?#6 2 b (S6#I). 
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^6 2 c $:frL-ciiij&a>iH]Jix^s§6 eom(D^m.m\zm^ttixi^ho ^<om 

3 (H3-C*l*El^-B-r. S6#P) |Z*o-C±T»^rttl=#^**l"C^*- * 

;U5 6*^X/\«iBi:BffBi:**tt«*-CTIf*Ztl=J:y, **i€>0±IbI 
U-h22a~22d) xfr 6>7K*^S£i::lHlJlR$*l5o 

■**Am-+*WLl\mmt Ut<0SStSgt7 6ic****ifc*£E«*e 9 

oTtt»**t*. ttT-Cf*. #SMR»5 4l=«lt&*Lfc/<iU^6 2d* 

ffito-C. /<;u?»6 2d<t*,lES!i-r& : fe><&£-t5 (H6#E). 

^Lt=1i«)^U— H2 2 a -2 2d) ±tU>X4 2 (7)T3ffi® «fc l J Jl«>tt«* 
Tf7K*<*t=4*t* (IS 8 4MB) fc. DD»3 2 brt©±»ffiM*<*ffi^<ty« * 

(3 2 ha~ 3 2 h 4 (Ol^lrtlfr) rtlC56*OTl*T?«^±lf 

fcfc* ±E#/<^£ LTl*. MEa>1b. t©i«©M^ift"»* (« 
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tats. feifci&m3--v h3 2it, *o>±&G>fe%iwmizwu3 2 b^om 

lis ±«lfl$.t2 OI=tttt**l« J:?l:ftotl^ (S6#gg)c 

H3IZ^$*L-g)J:ai^ Huii&OX'J ^h3 2h 3 , 3 2 h 4 ^H^tlO 

*»*3h/Cl***<. KraS<D*'J K 3 2 hi, 3 2 h 2 *-*l-£*ia>5S«l=** $fe 

z OD&jj&tee&tb IS i-o i^t @ 5 ic^-3 i>rl5iB^-r & » 

^5lZfelNT. L/>X4 2<!:^1S4 0<Z>^-/^4 0 b «hCDF B 1lCli U>X4 
2<tS)-fft*tfrt>J$y > l^b>X4 2lC^$*lfc-*t<D^'jXA4 4 A. 4 
4B^iSltt>tLTt^'i>o 

Ml-, MM 4 0 0 /Miff 4 0 a £R§K X^SP4 0 c 0>T&ifi<Dj£^l-l*. 
4 0(DW^ t hHSP < i:^S3i^''i>7K¥^|Sjl-^U : i)— *JroSS7L4 Od, 4 o e 

tfmmztixi^Zo ztib(D®ji?L4 o d. 4 o e **i?ti<DpiM m&o>& 

MMM) (D^«|JI-I*. 1S^^ , JXA4 6 A. 4 6 B#-£*L^:hJES£*U ^4 
Ol-S^ftTl^o 
Mff 4 cmg&l-l*, -^<DSSft4 0 d|Z^|S]L"C. 1R|*$9 0 a*<BC$ 
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9 0 a tt*,lzm&tiL&&lhIikZmtfrt'Z>&ft : &9 0 b**iEfi£*lTL^«, R 

ft^UXA4 6 A|Cj:oTlftET^^fS]ltrJ5W$tL. HHSS^'J XA 4 4 A 
lZ«ko-Ct7X/\wa®l-3t$4AXlZ>PtLT^^^(RjJ:y^St$tL^o — jGu ^ 

x/NwasTFSit^^fc-ett^o^ptmrojsSir^mii, 81)3*0^^x^4 4 

£lt**U S&&9 0 blC t fcoTg&£*i<&o CKd.fc^lC. *3M6»l»*cra\ 
|B|}3fc90a. S3fe^90b. ^UXA44A, 4 4B&^^'jXA4 6 
A. 4 6B^f, m^t^mW-e-Z 8 3 4 0 3 -^fBStf ZftlcStJfc-r 
^^1^15, 4 4 8, 3 3 2-^lC^$ft&£©<h[^QMAS^xe<D 

^tes&aii&^jSi&e&as^ ooa. 90b) ts&&-?&*><Dt-r& 0 * 
±ie^$es m i- it -g. $ mm L t * 93*0*0 ibjk tf> - SB <!: T & . 

Z<DMMMm%itti%: (9 0 a, 9 0 b) 0>g#& 9 0 b <DlhJ2~Z 
;U h*T— v3 O&tfOXMTt^U**? Ofl)Z$ft^|6]^<7>^Sb. 22fc7c:£[p| 

a>mm (f ex, 0 y^^Efe) £*jwr*>. -rut>%. num^ 

I2 0l±, I^i^iBI (9 0 a, 9 0 b) £ffll^T Z • ¥)U h^f- ^ 3 
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3 8 B(Dtt«t6*fr6»&*l'&M*£: U ^ X4 2 0)T*©*©a*».a>1t« 

nxs^if) od^^^. *©M*M&i=«fco-c±i:stt&Mttai* oo a . 

9 0b) (Dtfa»««:^l=***-r*aM<b«»*Ji:Ui-r*fc«>«>1t« («* 

IrI OH&lHlgM£0!ll- £ o T ©mi" » * o 

^l/\W±l=**«#tt Ltl^t, PLt*t <D*B**M*<S-<? 

fc*. l-fcfr^x/NWtftMiU ANOTktSgtlXJSl^S^I*. 1KB* I L 

7KCDM# : fi (MOW*) l*H7 Al^£*L*«fc3fc:fcS. -OE7 AlZ 
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3&6»*-cfc**&* jfcS^fil (BB7 A*©ttiB»^iaj) ©-»©jftPi £ 

dftK&U »»3fe^3RP L£7k<!:(D«tt>lJ£rt^-efc<. #Jx.f3:IEI 7Bt 
!c^E^F■e^$tl'&^Ia]lC7K^mS^S^3iEtlTt^S^«|-el*. fRHftl L*< 

L&ot. j£g*fS] (07 A4>(Z>m®2E^fRJ) (D-igO^Pi Kfclta^X 
h^^--73Xi4S(*s OX/NWaSlC-aLTl^tDlcMLT. -H!i5m<D^P2 
dfclf&^X h7t- rtXteBfi^X/xWg^b-tiliJlcA ZtzlfftltzMt 

&<£:5<Dii, 0x/\*Nb(DfS&-eB£tot>*i?c7kA^Pi * x &j&P2 ^i&i^or 

%L*iT$tz$itzl^tf3L&tolzt3H>) s TMJ (£P 2 KifiUteB) I5if^«)t> 
titz7Kt^mmztj:^ 0 35:33. IH7 BOcfca^SJt^O^^lc. iPi 
p 2 -e^x h?*— *xia«l=*j&<£i;<&©l*. ;S^^b (ajs$Mi) l±, 7K 
<Z>J3©r¥<DH?<fb Iz-ftfcTZtzitoV&Zo ftoT. c ©Sure I*. 
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«t7 x/ \wli# j£(07jca>;SJt <fc y IS < & C <k £ £> ft & #> , 7KA<SSt*v 

mmtizKi3mtf±c& 0 tut>*>. ±mm\z&.^xT^m^nE.iztj:^ 0 -t 

jiiz&^x. u>X4 2-V"t7x/\wo)iiSA^iiL. mwmMPi(»Q.m\zmc 
fciRMs mint** K^^-*x^e©^b^ts^tcy. t-h^t-*^, 

mtfemtiiifizi&cxmt-r&o 

x/\W«)iBtt1tW»»MI=ffl3!S"r*iR*«^» s fc^**i-CL^. 

2 1 Wlcte. Mlw„ im©aMlb«»4:ffia«<tfflHK££/^*- 
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^tCD^-r-So OiAXf-vWS Tl± s Ox/\£&teSKfc L .K Ox 

EGA (X>/\>* h • • 77^ > > K) ^KO^XMT^-f ^ > h 

H8 AICI*. ZC73^7KMl~ r 7X/\X^— VWS T Lf= <h ^CD&JStf* 

*a>tt«i=,±*]»»«2 0i*.Kffi*»K«7 eoim&mt&ir&tt*,^ 
8! o T L £ r> <D £ m Jh-T 6 i: t T* # * „ 
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Hl3 2 f OmiHU3 2 g tS*7" ? fiFMtOr B 1fl)f U77>X (Rg^S]) 
HjiJffl^g 2 O *< s /Ol/^6 2 a©#A;u:?(&|i§j££|B^&z < ti::<fcy«To 

£*BB£-ceil**i*ffilllll*lrt<s Xffi#ftttS7 6 Icfc^K^URll^T*;^^ 
»i=.^ K3 2a>nSUI->t*LTMI±<i:^y » *0>M£jfc*.£* -Tfc*7*>7K£ 

13 2 f a>3SiM3 2 gT©^ 'JT^X (RM) A> Lie < < £ 
7t, ZCD^-&. ? -2mm^]g^<7)-C-7Kl*-5'Oa®5§?Jle«fco 
T4,J1M3 2 f (^ffiffl!3 2 g) (DP^ailC^^^HSo 
SIB3fe*3R P L FMi: ©IBKDBt^M tfrnftX-mtz <!: , 

SIZS^J.-^ H P U(D3feiffiSP*^i)J:-5le. ^i/\Xf-^WST^it 

Z>t HPU<7)T(7)^;ifIJ|lcA^S!)^U- H2 2 at-^inW 

<h<DJ£J^£alig-r£^<hl::75:&^ flNtt^ lx— h22 a <t ^x/M/va® £ 
lilSlSH m&lZfls— h 2 2 a t ^X/\Wi: 0)RSF(S) t 1 mmflJt 

£©-C% U>X4 2<7)TlC7K^^L^ft*C:«!:^-e#'5)o 

ftJ3.«ra©XU «>h32hi~32h 4 $5>LfcM^I!6§llC«l:y«-7.'J ? h 
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^-vWST^lil-r^lSlC. £$WgS2 0l*. j$1*[5]i|JUgS7 4<7>fEI!^£ 
FJS^I^rt£>£: t tic /*;u:?S*6 2 b i o<D/*;u:?6 2£fifr^<7>na 

^<^^>-SS0)7K*^ «lw^|fc$tL^cfc3lC, 7K«)Isli|XIZ^ffl-r^/^;U^6 

f-vWS T (H7X/\W) <D^U)^lR]a)^ia^a)&Sl-fe'i)^P 3 6IC^ 
)S-r*A;U^6 2a^MtU hPUfZ|HLT«rlB^itl^lRl 

-t7Xy\XT-^WST0[>^ll^lRl<i:Ki:^lRllC hPU©iW^ 
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j^f- viSKSIJ 1 1 Sl^x/NX^f— viIHl£& 2 4 l^fLt l>?-<7 )l>X^r— 
yRSTi-^IA^f-vWS T £ (D YlilftftMftjt^AWiiSft&o 
f-vJRST, WS T*^;ft^h.<Dl#:£gilJ£KSiU 

S T (7) Y$fi£ !&)(/) =f£U)j£j£V r ^I/\^f-vWS T (75 Yffc^flCD^UlJS^ 
^ / ^_>«jgE^iBlc»-r-6iiaW*^7^*-i:l=«fcy. t;x/NW±(737T 

jfcS^lSK -T^^^X/NWCD^iil^iRll^llLT. Sf^x^ hPU(D^fllJA> 
b««l^lRl^oT. ^X/NW^^iS^fSjiPlC^lS] (+Y^|SJ) (C^lj-rSTK 
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ZtlXl^&o ZOt£. *©^*l©53lR)l** ^X/xWCD^S^IpJSD (+Y^ 

tt) SgiO*i«jltl***l: (Z©7kl±ttH*A*i,*fr-3-Cl^) 

Z©**, *©3KiS, 3Mtfc£l=«fcoTI±. J»3 2 f ©£ti)«P3 2g(0t 

^X/NW©«^|6JI-I§ LT. ft*** 5 8 ©jRWfllCttlt &*LfclBJ|Jl« 5 2 17 
X4 2©±3t«l=«r54©32WI <*E©ffiH> jOTWT *©->x/\WI= 

^t^x/\w±i::1£^£;K<£>'<$->©&**£^"*"£ c * 

lz3t£ttl+"C*.J:l*. C©»** U>X4 2t^x/\Wt©IWI=ft» 
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m & £ y mm-B&iht? # & 0 

jftttSttUIR (9 0 a. 9 0 b) ©iaaic»-3<tf— 

Kij:,*-jb<£{fHJ8Pt£ffi2 0|z£y. #<Da. ~f. CD<fc O L"C^fr$*VT^ 

-So 

a. ±«M»2 0I*. HaLfcSS^^3 8A t 3 8B 

fe*tii*H6-r*ufc<b«tt*9Mr*"*« 

d. *fc, ^«a»«2oi±. «y 21 rtiz»tt£*iTi^ffi»a>JM£* 
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its. 

f. ±$lH®gS2 Oli* ±IBa. ~ e. 0)%m*. EfrSEMIWT? 

X/\X^— villftSi5 2 4^^LT^X/\X^r— ^WS T 0i]/U£X$fc:5l6jl::.* 
T-yJ&MZti* 0iAW±ffit*>K->3^h (!g2#B<DEiSi$iJ££ LT 

va^ h<nm%£**^ Kva v h(D»*£<DM<D^x/\*-r--2?wsTa>$/ 

li. firi&<D$S7Ki£S* N t>"?7— * hi/a «y H(7>S3ta>fctt<OJ)njiPte(4S^"^ 

JfcKs £WPi£«2 O(Dfl0)T, ^X/\Wx<D-tz*> Kv3 V hlCj*L-C 

^itjWSffiSftTl^fctfK ZCD-b73> Kva ? Ka^cO)®!-!*. U*-*^ 
7f- vRS T&^^I/Uf- i/WS TO^S^lSl (^ift^lRl) *^ ^7 — 
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* hv3 v Ktl*i£l6]#l::fc&o C©-b*^h'va^ Mz**-r.&jttB3feB$lz 
felt*. 3£ffl»««2 0;BU;Xx-2?tt»Ml 9<©Ml** Stii£<!:**ttl± 
^■efc-So C©i§-&fc. £flH8ig®2 0l*. 77-^hva^h©Mi: 

«j«rs*/^:7<DIHM« (±«*lf*M*^t?) £*T?o Ell OB 1=1** 
Zto&olzLX* -7i/\W±(Dv3»; h3Migc£>^2^5fc £: v a v HMbI© 

i4Slz^x/\x^r-^ws T^^K-T^c i8Cl:li, I=^x/n 
x ^_ i ; W ST*^l!lLy■c«i:^CD47;S*^$tLrt^^c COH 8 C Kfcl^T, 

0(D5feW^«J^U- h 2 2 c <DM±\~GLWfZ>iiLW.tf®*i&W.t $*l 

SfclCs £$||SI2 Ol*. /^I/^S6 2 a(Dit(D/^?lifWl:t5 

g2 0l*. |Ei&^1i6 3$^L-C3feIs]iRffiy X;U5 6, 5 6 £Sfe3ffi#*iSB&:7U 
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ZOtit. -t7X/\X-r— V\NS TA<, fiJita^X/NSc&iaffilz^Iti U Oxm 

6 4lZ/\*;U?6 2 a tl^Lt»«*tlfca«©tt«&f 5 8 . *g&<&& 

I/\7.f-vWS T±(D^I/NWt©l1l^i* (7K) *«lft-r*ttt»**A<« 
B^ttSl OOT'lt »{*l3JiK9t1l7 4« lfcj«{*ls!J|Rgg7 4lZ«tX 
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